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Abstract

Background Parasitic mites are widespread and affect various animal species globally. In naive populations,
they can cause significant enzootic diseases that threaten health and survival. Sarcoptes scabiei the mite caus-
ing sarcoptic mange, has been reported in Siberian ibex (Capra sibirica) and suspected in snow leopards (Pan-
thera uncia) which exhibited dermatological lesions and poor body condition.

Objective This study aimed to identify disease signs in animal species at the Sarychat-Eertash and Naryn Re-
serves in Kyrgyzstan, focusing on snow leopards and their prey. We analyzed camera trap images from the OSI-
Panthera program to estimate the percentage of camera trap pictures showing animals exhibiting mange-like
skin lesions.

Methods The OSI-Panthera program has been conducting non-invasive research involving placement of cam-
era traps in the Sarychat-Eertash and Naryn Nature State Reserves in Kyrgyzstan since 2007 and 2016 respec-
tively, to study and conserve snow leopards. Long-term camera trapping has enabled population monitoring
while providing key information on signs of disease affecting the species and its prey.

Results Since 2012, camera trap images have revealed mange-like skin lesions on snow leopards, Altai marmots
(Marmota baibacina) and Siberian ibexes. These include alopecia, presumed hyperkeratosis, scabs, deep fissures
and dark grey discolouration of the skin. The detection rate of suggestive skin lesions varies considerably from
year to year and depending on the study area for each of these species, ranging from 0% to 51.07%. While
interpretation of images is limited by the lack of concomitant biological sampling and analysis, these detections
raise concerns about the transmission and spread of diseases among animal populations and species within
Kyrgyz protected areas.

Conclusion Given the current context of increasing risk of emerging diseases in Central Asia high-mountain
ecosystems, our observations emphasize the need for further research to confirm the causative agents and to
understand the impact of mange on species conservation.

Keywords Altai marmot | Kyrgyzstan | mange | Siberian ibex | snow leopard | skin lesion

Introduction

The snow leopard (Panthera uncia) is an emblematic but
endangered species, listed as Vulnerable by the International
Union for Conservation of Nature (IUCN). Its elusive behav-
iour and remote habitat have led to a scarcity of health stud-
ies in the wild, and our understanding of the diseases affect-
ing this species remains very limited (Ostrowski & Gilbert,
2016). In the past, snow leopards were considered at low risk
for infectious outbreaks as they inhabit cold, dry climates
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with sparse human density. However, climate change, glob-
alization, and expanding human presence in the region are
now creating conditions that increasingly favour the emer-
gence of infectious diseases in high-mountain ecosystems of
Central Asia (Mishra et al, 2022). These pressures intensify
contact among people, livestock and wildlife, while global
warming, habitat fragmentation and the movement of path-
ogens further accelerate the likelihood of pathogen transmis-
sion.
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The OSI-Panthera program of the Objectif Sciences Inter-
national (OSI) NGO has been implementing snow leopard re-
search and conservation since 2006 by using non-invasive
methods and sensitizing people to the need to protect the
species and its ecosystem. This work has focused on two main
areas in Kyrgyzstan, the Nature State Reserves of Sarychat-
Eertash (SE) and Naryn, since 2012 and 2016, respectively.
The NGO is collecting data in these places by setting and an-
alysing camera traps, scat sampling, signs of presence sur-
veys and wildlife counts. Since 2012, camera trap images
have revealed mange-like skin lesions on several animals, in-
cluding snow leopards, Altai marmots (Marmota baibacina)
and Siberian ibexes (Capra sibirica).

This study aimed to identify signs of disease in various
animal species found in the SE and Naryn Reserves in Kyrgyz-
stan, particularly focusing on snow leopards and their prey.
To achieve this, we conducted a retrospective analysis of im-
ages captured by camera traps installed as part of the OSI-
Panthera program. The study sought to estimate the percent-
age of images showing individuals with visible mange-like
skin lesions for each species once they were detected. The
ultimate goal is to guide future scientific research projects
focused on wildlife conservation.

Methods

Study area

Both study areas are located in the Tien Shan Mountains
in Kyrgyzstan (Figure 1). These are located on the Kyrgyz
High Plateau, surrounded by hunting concessions and live-
stock pastures. The SE Nature State Reserve is located in the
Issyk-Kul region (149,117.9 hectares) and is a high-mountain
reserve (2,400 to 5,500 meters above sea level) bisected by
the large valley of the Eertash River. The area includes a
core (total reserve) and a buffer zone (where livestock herd-
ing is allowed) characterized by mountains, pastures,
rocky areas and glaciers. The southern border of the reserve
is located 18 km north of the village of Ak-Shyirak, and the
village of Enylchek lies east of the border along the Uch-Kul
River. In the northwest, the reserve border runs along the
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territory of the Kumtor Gold Mine. The Naryn Nature State
Reserve (2,200-4,500 meters above sea level) also includes
core and buffer zones and extends over 105,520 hectares be-
tween the Ulan River (east), the valleys of Tuyuk-suu, Iri-suu
and Kok-bulak (west), the ridges of Jetim-too (north) and the
rivers of Jangy-jer in the south. The reserve extends along
both  banksof the Naryn River, whichis cov-
ered by spruce forests up to 3,000 metres on the north-
ern slopes, with mountain pastures, rocky areas and glaciers
elsewhere. The Reserve was designed in order to pro-
tect Schrenk’s spruce (Picea schrenkiana) forest habitat and
Tien Shan wapiti (Cervus canadensis songaricus).

Camera trap setup and data collection

Approximately 50 camera traps (Bushnell E2 or E3 and
Browning SPEC models) were set up (DEL infrared, lithium
batteries, 16 to 32 GB SD cards) to monitor snow leopard
populations and other species in the protected areas year-
round throughout the study period. These were installed by
volunteers under the supervision of a scientific educator in
strategic places where significant signs of snow leopard pres-
ence (faeces, urine spots, scratch marks, footprints) had been
observed, along with habitat and geographical features in-
creasing the probability of capturing images. Following the
Global Snow Leopard and Ecosystem Protection Program
(GSLEP) recommendations, traps were placed approximately
5 km apart, depending on the topography. The study areas
have expanded and evolved over the years. These were set in
camera mode with a series of three photos at each burst,
taken with a one-second interval. Traps were checked once a
year to change batteries and retrieve SD cards for later anal-
ysis by volunteers.

Data analysis

A retrospective analysis of all images captured by the
camera traps enabled the determination of the proportion of
photographs showing suggestive skin lesions in the three
species studied (snow leopard, Altai marmot and Siberian
ibex) in each reserve for each year. A picture was categorised
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Figure 1 Map of the study areas with locations of the Sarychat-Eertash and Naryn State Nature Reserves in Kyrgyzstan, OSI-Pan-

thera (map produced by Vianney Houard).
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as positive if skin lesions consisting of hair loss, hyperkerato-
sis, scabs or skin fissures could be clearly identified. Other
mammal species such as argali, grey wolves, Tien Shan brown
bears, Himalayan lynxes and Tolat hares were not discussed
here as none of the obtained images suggested any skin le-
sions. A statistical analysis of the data was then conducted
using R software to assess variation in disease detection
across species, years, and study areas.

Results

Snow leopard

A camera trap located in the SE Reserve captured images
of a male snow leopard (named Aiperi) that was first recorded
as an adult in 2016 and remained in the area thereafter. Prior
to October 2021 (Figure 2A), no clear lesions were visible on
the trap images of this animal. Then, in December 2021, hair
density had decreased on the tail (Figure 2B), progressing to
severe alopecia by January 1, 2022 (Figure 2C). On January
11, 2022, he presented with dark grey discolouration of the
skin affecting the tail, and matted fur with hair loss on the
back, flanks, limbs and on the face, which appeared swollen,
especially around the right eye (Figure 2D). On January 28,
2022, a clear alopecia with grey-discoloured skin was visible
on the back associated with increased hair loss on the flanks
and the limbs. Other observations were suggestive of ery-
thema on the right lateral and dorsal parts of the tail. Similar
lesions were also apparent on alopecic areas on the right
limbs and suspected on the left hind limb. Overall, skin le-
sions with progressive hair loss were detected during the
winter of 2021-2022 over three months, on three different
camera traps, until the snow leopard'’s last detection on Jan-
uary 28, 2022. Following the discovery of these images, a ret-
rospective analysis of all the photographs taken by the cam-
era traps was carried out, enabling the identification of other
cases of snow leopards presenting with similar skin lesions
involving hair loss, particularly on the tail. The proportion of

images in which suggestive skin lesions were observed varies
but remains fairly low in this species, generally below 5%
(mean 2.04%, median 0%). From 2012 in the SE Reserve, snow
leopards exhibiting such skin lesions were observed in 2012
(visible in 21.05% of all snow leopard pictures), 2017 (4.60%),
2020-2021 (4.71%), 2022 (3.07%), 2023 (2.18%), and 2025
(4.22%). From 2016 in the Naryn Reserve, skin lesions were
only detected in 2020-2021 (3.00%). Lesions that are regu-
larly detected consist of decreased hair density, alopecia and
dark grey skin discolouration. In all cases of snow leopards
affected in our study, the distal part of the tail is the most
affected area and is often the only visibly affected area when
analysing camera trap footage. However, such lesions can
also appear on other body parts, notably the back, face,
flanks, and limbs. Skin lesions were only observed in adult
snow leopards.

Siberian ibex

Also in the SE Reserve, skin lesions were observed on
ibexes. During summer 2014, a few-month-old young ibex
was found dead by volunteers (Figure 3A), presenting with
hair loss, severe hyperkeratosis, scabs, deep skin fissures and
erythema, especially ventrally on the lower flanks, on the
limbs, groin, and on the face around the eyes and on the
muzzle (Figure 3B).

Then, in January 2018, a camera trap captured another
ibex (adult female) in poor body condition exhibiting compa-
rable lesions on the face, but especially proximally on the
hind limbs and on the udder (Figure 4A). Next, in April and
May (Figure 4B) 2022, the same camera trap captured further
similar images of at least one adult male (maybe two) in poor
body condition, exhibiting severe lesions on the face and
hind legs. Elsewhere in the Naryn Reserve, in October 2022, a
camera trap also captured an adult ibex in poor condition
(Figure 4C), exhibiting extremely severe alopecia with hyper-
keratosis, grey discolouration of the skin and scabs extended
to the whole body.

s

Nature State Reserve (OSI-Panthera program).

(A) On October 18, 2021, no clear lesions could be seen. (B) On December 11, 2021, hair density had decreased on the tail. (C) On
January 1, 2022, severe alopecia on the tail. (D) On January 11, 2022, dark grey discolouration of the skin affecting the tail, shaggy fur

with hair loss, and swollen face.

https://doi.org/10.29244/jwcm.2.1.11
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Figure 3 Siberian ibex found dead in the Sarychat-Eertash Nature State Reserve, summer 2014 (OSI-Panthera program). (A) General-
ized skin disease with hair loss, severe hyperkeratosis, scabs, deep skin fissures and erythema, especially ventrally on the lower flanks,
on the limbs and groin. (B) Severe hyperkeratosis, scabs, skin fissures on the face around the eyes and on the muzzle.

A retrospective analysis of all the photographs shot by
the camera traps revealed other similar cases. From 2015 in
the SE Reserve, ibexes exhibiting such skin lesions were ob-
served in 2015 (lesions in 21.05% of all ibex pictures), 2018
(40.24%), 2019 (4.14%), 2020-2021 (3.61%), 2022 (31.42%),
2024 (2.95%), and 2025 (1.12%). From 2016 in the Naryn Re-
serve, skin lesions were detected in 2020-2021 (2.70%), 2022
(3.07%), 2023 (8.24%), 2024 (0.08%), and 2025 (1.25%). The
proportion of pictures showing skin lesions in Siberian ibexes
ranges from 0% to 40.24% (mean 6.31%, median 1.25%).
Commonly observed lesions consist of alopecia with marked
hyperkeratosis, scabs, skin fissures and dark grey skin discol-
ouration. These lesions are found in both young and adult
animals and affect the muzzle, the area around the eyes, and
the ventral parts of the body (the limbs, the groin, the udder
and the flanks).

Then, in January 2018, a camera trap captured another
ibex (adult female) in poor body condition exhibiting compa-
rable lesions on the face, but especially proximally on the
hind limbs and on the udder (Figure 4A). Next, in April and
May (Figure 4B) 2022, the same camera trap captured further
similar images of at least one adult male (maybe two) in poor
body condition, exhibiting severe lesions on the face and
hind legs. Elsewhere in the Naryn Reserve, in October 2022, a
camera trap also captured an adult ibex in poor condition
(Figure 4C), exhibiting extremely severe alopecia with hyper-
keratosis, grey discolouration of the skin and scabs extended
to the whole body.

A retrospective analysis of all the photographs shot by
the camera traps revealed other similar cases. From 2015 in
the SE Reserve, ibexes exhibiting such skin lesions were ob-
served in 2015 (lesions in 21.05% of all ibex pictures), 2018

Figure 4 (A) Siberian ibex detected on camera traps in the Sarychat-Eertash (SE) Nature State Reserve, January 27, 2018 (OSI-Panthera
program). Shaggy coat with hair loss, severe hyperkeratosis and many scabs. Lesions on hind limbs and udder. Poor body condition.
(B) Siberian ibex (adult male) detected on camera trap in the SE Nature State Reserve, May 28, 2022 (OSI-Panthera program). Hair
loss, severe hyperkeratosis, impressive scabs on the face, and marked blepharitis. Poor body condition. (C) Siberian ibex (adult) de-
tected on camera trap in the Naryn Nature State Reserve, October 2022 (OSI-Panthera program). Severe alopecia with hyperkeratosis,
scabs and grey discolouration extended to the whole body. (D) Siberian ibex (adult male) detected on camera trap in the Naryn
Reserve, between July 2019 and July 2021 (OSI-Panthera program). Hair loss, severe hyperkeratosis, scabs and grey discolouration on
the dorsal line, face, flank and proximal legs. Poor body condition.

14 J Widl Conserv Med, 2026, 2(1): 11-19
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(40.24%), 2019 (4.14%), 2020-2021 (3.61%), 2022 (31.42%),
2024 (2.95%), and 2025 (1.12%). From 2016 in the Naryn Re-
serve, skin lesions were detected in 2020-2021 (2.70%), 2022
(3.07%), 2023 (8.24%), 2024 (0.08%), and 2025 (1.25%). The
proportion of pictures showing skin lesions in Siberian ibexes
ranges from 0% to 40.24% (mean 6.31%, median 1.25%).
Commonly observed lesions consist of alopecia with marked
hyperkeratosis, scabs, skin fissures and dark grey skin discol-
ouration. These lesions are found in both young and adult
animals and affect the muzzle, the area around the eyes, and
the ventral parts of the body (the limbs, the groin, the udder
and the flanks).

Altai marmot

Camera traps pictures highlighted visible skin lesions on
Altai marmots in the Naryn Reserve between 2019 and 2022.
In spring 2020 (precise date uncertain due to technical issues
with the date stamps), images of at least one affected mar-
mot were captured four times within a month (Figure 5) ex-
hibiting severe alopecia with slate grey discolouration of the
skin and presumed hyperkeratosis on the back, flanks, neck,
lateral side of the limbs, top of the head, periocular area and
underneath. In June 2022, in the same reserve another cam-
era trap captured an Altai marmot once with more extensive
lesions extending distally to the carpal and tarsal joints. In
May 2025, similar skin lesions were observed on at least one
Altai marmot in the SE Reserve (Figure 6).

A retrospective analysis showed many cases of Altai mar-
mots exhibiting such skin lesions, with significantly higher
detection rates than in other species. From 2019 in the SE
Reserve, similar skin lesions were detected in 2020-2021 (le-
sions in 39.77% of all Altai marmot pictures), 2022 (26.20%),

2023 (15.78%), 2024 (17.37%), and 2025 (12.10%). From 2016
in the Naryn Reserve, skin lesions were detected in 2016
(28.64%), 2017 (24.13%), 2018 (18.47%), 2019 (42.74%), 2020-
2021 (14.03%), 2022 (40.82%), 2023 (43.80%), 2024 (51.07%),
and 2025 (23.37%). The proportion of pictures showing skin
lesions in Altai marmots ranges from 0% to 51.07% (mean
26.55%, median 24.13%). Commonly observed lesions consist
of severe and diffuse alopecia with dark grey skin discolour-
ation and presumed hyperkeratosis. These lesions are found
in both young and adult animals and affect primarily the
back, neck and flanks, but also the limbs, the tail, the area
around the eyes and underneath.

Discussion

Differential diagnoses

Camera trap imagery alone is not sufficient to draw firm
conclusions about the aetiological agents responsible for dis-
eases in the sick animals detected. In the case of snow leop-
ards, laboratory tests would be required to differentiate be-
tween the most likely differentials, including sarcoptic
mange, notoedric mange, demodicosis or ringworm. Previ-
ously, cases of notoedric mange, demodicosis and ringworm
have been reported only in captive snow leopards and in-
volved clinical presentations different from those observed in
our study (Arbaev et al, 2017; Fletcher, 1978; Fletcher, 1980;
Grob et al, 2018). The lesions described in cases of ringworm
due to Microsporum spp. were alopecic and erythematous
spots measuring 1 to 3 cm in diameter, affecting especially
the inner thighs, sacrum and tails (Arbaev et al, 2017). Ring-
worm lesions due to 7richophyton mentagrophytes (Grob et

Figure 5 Altai marmots detected on camera traps in the Naryn Nature State Reserve (OSI-Panthera program). (A) Detection between
July 2021 and July 2022. Severe alopecia on the back and right flank, with slate grey discolouration of the skin and presumed hyper-
keratosis. Hair loss around the right eye. (B) Detection between July 2021 and July 2022, 13 days after Figure 5 (A). Severe and
extended alopecia with grey-discoloured skin and presumed hyperkeratosis on the back, left flank, neck, lateral side of the left limbs,

top of the head, periocular area and ventrally.

https://doi.org/10.29244/jwcm.2.1.11
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Figure 6 Altai marmots detected on camera traps in the Sarychat-Eertash Nature State Reserve (OSI-Panthera program) on May 18,
2025. (A) Severe alopecia on the back and flank, with grey discolouration of the skin and presumed hyperkeratosis. Hair loss around
the eye. (B) Severe alopecia on the back and flank, with grey discolouration of the skin and presumed hyperkeratosis. Hair loss around
the eyes and dorsally on the tail.

al, 2018) consisted of small focal alopecic areas on the face
of two adults (asymptomatic young cubs). Notoedric mange
has only been described in a litter of young captive snow
leopards, leading to extensive hair loss due to pruritus on the
face, head, neck and extending to the middle of the thorax.
Alopecic areas were associated with erythema, excoriation,
wrinkled grey crusts and moderate pyoderma (Fletcher,
1978). Demodicosis has been reported in a group of juveniles
presenting with alopecia and brown-to-grey incrustations on
the muzzle associated with moderate pyoderma (Fletcher,
1980). Based on the extent and severity of the lesions and the
available literature, we hypothesise that infection with Sar-
coptes scabiei could be responsible for the disease in the sick
snow leopards we detected. Prior publications have referred
to cases of sarcoptic mange-like signs in wild snow leopards
in Pakistan (Pamir Times, 2011; Ostrowski & Gilbert, 2016),
and in Nepal (DNPWC & DoFSC, 2024). Snow leopards are
known to be susceptible to Sarcoptes scabiei (Ku-
banychbekov et al, 2026; Ostrowski & Gilbert, 2016; Peters &
Zwart, 1973), and while the clinical pattern of sarcoptic
mange varies with species, individuals and environmental
factors, previous reports have described similar lesions to
those observed in our case. For instance, descriptions of sar-
coptic mange in Himalayan lynx (Lynx lynx isabellinus) in Pa-
kistan (Hameed et al, 2016), coyotes (Canis latrans), gray
wolves (Canis lupus) in Alberta (Bornstein et a/, 2001), and
red foxes (Vulpes vulpes) in Norway (Carricondo-Sanchez et
al, 2017) are consistent with our observations on this snow
leopard. Moreover, the incidence of sarcoptic mange often
increases during winter (Pence & Ueckermann, 2002), and at
the period when snow leopards descend to lower altitudes to
hunt wild and domestic ungulates, potentially facilitating
transmission. Finally, Aiperi's last camera trap detection in
January 2022 raises concerns about his survival. Impaired

16

thermoregulation due to alopecia on his tail — given the tail's
important role in conserving heat for this species, especially
in winter — may have further exacerbated his poor condition.

In the case of Siberian ibex, laboratory analyses would
also be required, with a potential differential list including
mite infestations (Sarcoptes, Psoroptes, Chorioptes), lice, der-
matophytosis, and bacterial skin disease. However, previous
reports of sarcoptic mange in wild ungulates (Ostrowski &
Gilbert, 2016), including Siberian ibex in Kyrgyzstan
(Vyrypaev, 1985), Iberian wild goat (Capra pyrenaica) in Spain
(Ledn-Vizcaino et al, 1999), and blue sheep (Pseudois nayaun
in Pakistan (Dagleish et al, 2007) describe lesions consistent
with those observed in the sick Siberian ibexes we detected.
Authors of previous reports associated these lesions with an
intense pruritus that led to reductions in grazing, loss of flight
behaviour, mobility issues, emaciation and even sometimes
impaired vision. Based on studies in Capra pyrenaica (Lebn-
Vizcaino et al, 1999), the disease progresses over two to
three months until death.

There are also several differential diagnoses that could be
responsible for the lesions observed in Altai marmots, includ-
ing parasitic or bacterial dermatitis (mainly due to Staphylo-
coccus spp. or Streptococcus spp.), or even telogen defluxion
(Panic et al, 1992). As far as we are aware, Sarcoptes scabiel
has never been recorded in marmots but is present in other
rodents (e.g. North American porcupines (Clair et al, 2024)).
However, the observed lesions could be consistent with par-
asitic dermatitis caused by gamasids, particularly the mite
Hirstionyssus blanchardireported in marmots in Europe, Rus-
sia and Kazakhstan (Senotrusova & Kapitonov, 1970; Vinarski
& Korallo-Vinarskaya, 2017; Vinarski & Korallo-Vinarskaya,
2020). To our knowledge, these are the first observations of
such clinical presentations on Altai marmots in Kyrgyzstan.

J Widl Conserv Med, 2026, 2(1): 11-19
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Statistics

Statistical analyses were conducted in R software to in-
vestigate variation in the detection of suggestive skin lesions
among species, over time, and between study areas. Chi-
square tests revealed significant temporal variation for all
species in both reserves (all P < 0.001), indicating strong in-
terannual fluctuations. Binomial generalized linear models
showed significant differences in lesion detection between
reserves for all species (all P < 0.001), with contrasting spatial
patterns: marmots exhibited higher prevalence of mange-like
cutaneous affection in Naryn Reserve, whereas ibexes
showed higher prevalence in Sarychat-Eertash Reserve. Snow
leopards consistently displayed low prevalence. Year-specific
comparisons between reserves were conducted using either
proportion tests or Fisher's exact tests, depending on the
sample size. These analyses showed that differences between
reserves were species-dependent and varied across years. In
marmots, significant differences between reserves emerged
from 2019 onwards. For ibex, significant differences emerged
in most years between 2018 and 2024. In snow leopards, dif-
ferences between reserves were intermittent and only signif-
icant in a subset of years. Comparisons among species within
each reserve and year revealed significant differences in
nearly all cases (all adjusted P < 0.01), highlighting consistent
interspecific variation. Spearman correlation tests were per-
formed on species-specific disease prevalence across re-
serve-year units to assess potential interspecific relation-
ships. No significant correlations were detected (all P > 0.5),
suggesting that disease dynamics were independent among
species.

Finally, a generalized linear mixed model was used to
evaluate the combined effects of species and reserve. This re-
vealed significant effects of species and reserve, as well as
their interaction (all P < 0.001). Disease prevalence was high-
est in marmots, intermediate in ibex, and lowest in snow
leopards. The significant interaction effect indicated that spa-
tial patterns differed among species, with opposite trends
observed between marmots and ibex. The random effect of
year confirmed substantial interannual variability. Overall,
these results demonstrate that disease prevalence is strongly
influenced by species identity, spatial context, and time.

Disease prevalence showed substantial variability across
years, ranging from near zero to over 50%, consistent with
episodic outbreak dynamics. The infections in question ap-
pear to be well established in the environment and among
the populations, with a high rate of recurrence over time.
However, the frequency of severe cases observed varies
greatly and depends heavily on location. This is consistent
with the influence of environmental factors on the manifes-
tation of the disease, as well as transmission between people
in close contact. However, surprisingly, according to our data,
there is currently no evidence of coordinated interspecific dy-
namics. We were unable to establish a statistical link between
visible lesions in ibex, marmots and snow leopards within the
same area and in the same year. The agents likely to cause
skin conditions of this type are predominantly parasitic and
are transmitted through direct or indirect contact (such as
marmots sharing a burrow, resting areas used by groups of
ibexes, or prolonged close contact, for example, between a

https://doi.org/10.29244/jwcm.2.1.11

leopard and its prey over several days whilst the leopard is
feeding on it). At this stage, we can neither confirm nor rule
out any routes of transmission.

Limitations and uses of camera traps

A key limitation of our study is the absence of further in-
vestigations to definitively diagnose the causative agent(s)
responsible for the observed lesions. Furthermore, the dense
fur of the species studied greatly limits the visibility of skin
lesions. These only become visible in the most severe cases,
necessarily in conjunction with alopecia. Additionally, the dis-
tance of the animals from the camera traps, lighting condi-
tions and framing do not always permit interpretation of the
images, resulting in a significant loss of information. There-
fore, the sensitivity for detecting suggestive skin lesions is
relatively low using camera trap analysis. In the case of sar-
coptic mange, many infected animals remain subclinical or
present with subacute signs (Pence & Ueckermann, 2002), so
that they are unlikely to be detected by camera trapping.
Thus, we can hypothesise that a lower detection rate for sug-
gestive skin lesions does not necessarily imply a lower prev-
alence of infection in the studied animal populations. In fact,
in populations where sarcoptic mange has become endemic,
clinical cases become frequent but less severe (Pence &
Ueckermann, 2002) and may therefore be undetectable by
camera trapping. This could explain the great decrease in de-
tection date in Siberian ibex, among whom mange has be-
come endemic in recent years in the Sarychat-Eertash area
(Vyrypaev, 1985). Conversely, an increase in the incidence of
severe lesions detected by camera trapping within a popula-
tion may also indicate exposure to aggravating factors, such
as suboptimal environmental conditions, malnutrition, stress,
immunosuppression, or other diseases, which should then be
investigated (Pence & Ueckermann, 2002). Therefore, analy-
sis of camera trap data does not appear to allow conclusions
to be drawn about changes in the infection rate within a pop-
ulation over time.

However, our study has shown how this non-invasive tool
can be used for sanitary surveillance, to detect the occurrence
of some diseases, assess affected species, and formulate hy-
potheses about the causative agents involved and the sever-
ity of their consequences for the population (e.g., assessment
of morbidity in cases of severe infection and mortality). This
also helps to understand the presence of new threats to the
studied species, learn more about their potential seasonal
nature, the profile of affected individuals and the most af-
fected geographical areas. Such close and long-term moni-
toring could highlight determining factors such as different
weather patterns, increasing contact between wildlife and
domestic animals, or varying food availability for prey and
predators, for example. Ultimately, this type of monitoring
may help to guide future research into pathogens in domes-
tic animals, livestock and any wild animal carcasses found in
relevant geographical areas. It could facilitate their study and
thus help control such threats to the ecosystem. OSI-Pan-
thera is the only NGO program conducting year-round long-
term camera trap monitoring in these reserves, and the re-
sulting dataset is extremely valuable.
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Mange

Mange is a skin disease in mammals caused by infestation
with parasitic mites. These mites burrow into the skin or live
on its surface, leading to intense itching, hair loss, skin thick-
ening or crusting, inflammation and secondary infections.
Several types of mange exist, but the most described in wild-
life and domestic animals worldwide is Sarcoptic mange,
caused by Sarcoptes scabiei mites, which is highly contagious
and can affect a wide range of species including dogs, foxes,
wolves, and even humans (Escobar et al, 2022; Guillot et al,
2023). In some naive populations, transmission of this agent
can cause significant enzootic diseases with serious conse-
quences for the health and survival of individuals. Infestation
with this mite has been reported in Siberian ibex, and several
suspected cases have been reported in snow leopards pre-
senting with suggestive dermatological lesions associated
with very poor body condition.

Furthermore, it is important to note the predatory rela-
tionships between the affected species, as diseases affecting
marmots and ibexes could pose health risks to snow leopards
and other predators through direct disease transmission dur-
ing feeding, or a reduction in the number of these prey in
case of mortality. Increased contact between domestic and
wild animals can pose significant health threats to both
groups (Mishra et al, 2022). In the case of mange infections,
parasites can be transmitted by direct or indirect contact,
since mites can survive off their previous host and remain in-
fective for a new one (Pence & Ueckermann, 2002). For in-
stance, in humid conditions and at a relatively cool tempera-
ture of 10°C, Sarcoptes scabiei mites can survive off a host for
up to 19 days. Their survival rate is lower outside of these
conditions (Browne et al, 2021).

In Central Asia, sarcoptic mange appears to be becoming
endemic in some ibex populations, suggesting that sustained
transmission may now occur within wild hosts themselves ra-
ther than relying solely on repeated spillover from livestock
(Vyrypaev, 1985). Various episodes of sarcoptic mange have
been reported in Siberian ibex in Kyrgyzstan since 1957, re-
sulting in significant mortalities and population impacts
(Vyrypaev, 1985). Sarcoptic mange can pose a serious threat
to isolated, fragmented or small populations (Ledn-Vizcaino
et al, 1999). For snow leopards, even sporadic cases have the
potential to remove key individuals and thereby exert an im-
mediate impact on the viability of local populations. As with
many other diseases, environmental factors can exacerbate
clinical sarcoptic mange (Pence & Ueckermann, 2002). Ex-
treme or atypical weather conditions (such as shifts in tem-
perature or humidity associated with climate change), as well
as food depletion (including reduced prey availability, im-
paired hunting ability, or grazing competition with livestock)
may intensify disease risks.

Conservation

These observations highlight the importance of conser-
vation measures at a time of expanding land use (e.g., pasto-
ralism and mining), habitat fragmentation, climate change,
and globalization, that are increasing the risks of emerging
infectious diseases in high-mountain ecosystems of Central
Asia. They also highlight the urgent need for research on dis-
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eases affecting snow leopards and their prey, with an evalu-
ation of their conservation impacts. We believe that a holistic
“One Health” approach is increasingly essential, one that ad-
dresses livestock health, mitigates transmission to wildlife
and integrates ecological, environmental, and societal di-
mensions.

Conclusion

Since 2012 and 2016, respectively, camera traps in the
Sarychat-Eertash and Naryn State Nature Reserves have doc-
umented mange-like skin lesions on snow leopards, Altai
marmots and Siberian ibexes. These observations raise con-
cerns about potential disease transmission and spread
among animal populations within Kyrgyzstan's protected ar-
eas. They highlight the need for targeted research to confirm
the causative agents, evaluate their epidemiology and impli-
cations for wildlife conservation, particularly in the context of
increasing risk of emerging infectious diseases in the high-
mountain ecosystems of Central Asia.
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